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DETAILED ACTION 

Claim Objections 

1 . Claims 5-7 and 21-23 are objected to because of the following informalities: 

(1) Claim 5, lines 5 and 9, replace "forth" with "fourth". 

(2) Claim 6, line 2, replace "forth" with "fourth". 

(3) Claim 7, line 2, replace "forth" with "fourth". 

(1 ) Claim 21 , lines 5 and 9, replace "forth" with "fourth". 
(1 ) Claim 22, line 2, replace "forth" with "fourth". 
(1) Claim 23, line 2, replace "forth" with "fourth". 
Appropriate correction is required. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jeong (US 5,574,756) in view of Johansen et al. (US 6,538,475 B1). 

(1) Regarding claim 1: 

Jeong discloses a circuit comprising: 
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a clock generator (clock generator 22 and phase controller 24 in figure 2) for 
generating a first group of sampling clock pulses and a second group of sampling clock 
pulses for sampling an incoming data stream (clock generator 22 in figure 2 generates 4 
clock signals CK0-CK3 as seen in figure 5A, column 6, lines 59-62), each sampling 
edge of said first group of sampling clock pulses and each sampling edge of said 
second group of sampling clock pulses being arranged alternatively and being 
separated from each other for an interval equal to half the period of said incoming data 
stream (clock generating circuit generates 2n clocks, each having 1/2n frequency of a 
maximum baud rate of data stream input and a phase difference of TT/n between 
successive phases, abstract lines 1-4, CK0-CK3 each having the frequency and phase 
difference of tt/2 between successive phase, the phase detector 18 selective completes 
the first discharge path, the third discharge path (first group) and the second discharge 
path and the fourth discharge path (2 group) in that order, column 7, liens 9-15, for an 
example of 4 clocks being generated, figure 5 shows the relationship between the clock 
signals and the data, each clock CK0-CK3 is separated by half of the period of the 
data), said clock generator being controlled in response to a phase control signal (the 
control signal form the phase detector 18 in figure 2, column 4, lines 40-53) to adjust 
phases of said first group of sampling clock pulses and said second group of sampling 
clock pulses (controller 24 shifting the respective phases of the clocks ahead or behind 
in response to the phase control signal, column 4, lines 18-20); 

a data and phase sampling circuit (data sampler circuit 180 in figure 12) for 
receiving said incoming data stream (receives input data source 160 in figure 12), said 
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first group of sampling clock pulses and said second group of sampling clock pulses 
(data sample circuit 180 receives clock signal CK0-CK3 in figure 12), said data and 
phase sampling circuit taking samples of said incoming data stream in accordance with 
said first group of sampling clock pulses to produce a first sampled data stream while 
taking samples of said incoming data stream in accordance with said second group of 
sampling clock pulses to produce a second sampled data stream (the data sample 
circuit 180 generates data samples (OUT0-OUT3) according to the sample clocks CK0- 
CK3); and 

a phase detection and correction circuit (phase detector 18 in figure 2) coupled to 
said data and phase sampling circuit. 

Jeong fails to disclose for determining resemblances of each bit in said second 
sampled data stream to the corresponding two bits in said first sampled data stream, 
the associated sampling edge of said bit in said second sampled data stream being 
adjacent to the associated sampling edges of said two bits in said first sampled data 
stream, said phase detection and correction circuit producing said phase control signal 
on the basis of the resemblance determination result. 

However, Johansen et al. discloses a phase detection and correction circuit 
(phase detector circuit in figure 4) coupled to said data and phase sampling circuit, for 
determining resemblances of each bit in said second sampled data stream (the sampled 
data SB from the D-FF 23 in figure 1 , column 3, lines 54-57) to the corresponding two 
bits in said first sampled data stream (the sampled data SC from the D-FF 21 and the 
sampled data SA from the D-FF 22 in figure- 1, column 3, lines 50-53), the associated 
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sampling edge of said bit in said second sampled data stream being adjacent to the 
associated sampling edges of said two bits in said first sampled data stream (SB is in 
the middle of SA and SC as shown in figure 1), said phase detection and correction 
circuit producing said phase control signal on the basis of the resemblance 
determination result (column 4, lines 39-51). 

It is desirable for a phase detection and correction circuit coupled to said data 
and phase sampling circuit, for determining resemblances of each bit in said second 
sampled data stream to the corresponding two bits in said first sampled data stream, 
the associated sampling edge of said bit in said second sampled data stream being 
adjacent to the associated sampling edges of said two bits in said first sampled data 
stream, said phase detection and correction circuit producing said phase control signal 
on the basis of the resemblance determination result because it improves the jitter 
tolerance characteristic (column 2, lines 1-2). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of invention to employ the teaching of 
Johansen et al. in the circuit of Jeong to improve the performance of the system. 

(2) Regarding claim 2: 

Johansen et al. further discloses that wherein said first sampled data stream is 
used as a data recovery output (the sampled data SA was sampled approximately at 
the center if the preceding bit period and sampled data SC was sampled approximately 
at the center of the present bit, therefore they are used as a data recovery output, 
column 3, lines 66-67 and column 4, lines 2-3). 

(3) Regarding claim 3: 
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Jeong discloses that wherein said first group of sampling clock pulses and said 
second group of sampling clock pulses have the same frequency (from figure 5A, 
sample clock CK0-CK3 are of the same frequency, column 7, lines 9-11), which is equal 
to half the frequency of said incoming data stream (figure 5A and 5B show the 
relationship between the sample clocks CK0-CK3 and the DATA, the frequency of the 
sample clocks CK0-CK3 is half of the data (the period of the sample clocks CK0-CK3 
are twice the period of the data)). 

(4) Regarding claim 5: 

Jeong discloses that wherein said first group of sampling clock pulses includes a 
first clock signal and a third clock signal and said second group of sampling clock 
includes a second clock signal and a fourth clock signal (the phase detector completes 
the first discharge path, the third discharge path, the second discharge path and the 
fourth discharge path in that order, column 7, lines 12-15), said first clock signal and 
said second clock signal being 90 degrees out of phase with each other (CK0-CK3 each 
having the same frequency and phase difference of tt/2 between successive phases, 
column 7, lines 10-11), said first clock signal and said third clock signal being 180 
degrees out of phase with each other (as shown in figure 5A, CKO and CK2 is 180 
degree out of phase, column 7, lines 10-1 1 indicates that the phase difference of tt/2 
between successive phases), and said second clock signal and said forth clock signal 
being 180 degrees out of phase with each other (as shown in figure 5A, CK1 and CK3 is 
180 degree out of phase, column 7, lines 10-1 1 indicates that the phase difference of 
tt/2 between successive phases). 
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(5) Regarding claim 6: 

Jeong discloses that wherein rising edges of said first to said fourth clock signals 
are used as said sampling edges (column 6, lines 4-6). 

Allowable Subject Matter 

3. Claims 13-31 allowed. 

4. Claims 4 and 7-12 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Yoshioka (US 6,737,896 B2) discloses a synchronous circuit. 
Sugita (US 2003/0091136 A1) discloses a skew adjustment circuit, skew adjustment 
method, data synchronization circuit, and data synchronization method. Gutnik (US 
7,183,864 B1) discloses a ring oscillator for use in parallel sampling of high speed data. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Siu M. Lee whose telephone number is (571) 270-1083. 
The examiner can normally be reached on Mbn-Fri, 7:30-4:00 with every other Friday 
off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Siu M. Lee 
2/28/2007 



SUPERVISORY 




